The distinct signaling regulatory roles in the cortical atrophy and cerebellar apoptosis of newborn Nbn-deficient mice.
Human Nijmegen breakage syndrome, caused by the hypomorphic mutation of Nbn gene, is a hereditary instability disease, characterized by chromosomal instability, immunodeficiency, radiosensitivity, cancer predisposition and microcephaly. To study the roles of Nbn protein in microcephaly, Nbn gene was specifically deleted in the central nervous system of mice by nestin-Cre targeting gene system (Frappart et al. in Nat Med 11:538-544, 2005). Strikingly, newborn Nbn-deficient mice exhibit the evident microcephalic cerebellum, which contributes to severe ataxia and balance deficiency. In this study, we first report that PI3K/AKT/mTOR signaling pathway that performs neurotrophic-protecting role in neuronal growth is significantly inhibited in newborn Nbn-deficient cortex and cerebellum. In addition, JNK signaling and ATR signaling are likely to converge to regulate the cerebellar apoptosis of newborn Nbn-deficient mice.